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plate are fixed as to slope and radial displacement. Assume the modulus of elasticity to 
be equal to 10 X 10 6 psi. 

Solution 

From Eq. (31.33), 

= 6 X 24 4 _ 

Et 4 10 7 x 0.375 4 

From Fig. 31.4, the above parameter and curve i /3 give 
j = 1.075 
so that 

S = 1.075 X 0.375 = 0.403 in. (10.2 mm) 

The value of the required stress parameters follows from Fig. 31.5 for 6/t = 1.075. This 
gives 

F 4 = 5.3 

Hence, using Eq. (31.34), the maximum stress is found at the fixed support 
o Et 2 F(6,t) 

n* 

and since 

F(S,t) = F 4 = 5.3 
we get 


S = 


10 x 10 6 x 0.375 2 x 5.3 
24 X 24 


= 12,939 psi (89.2 N/mm 2 ) 


♦ 


SPECIAL PLATE PROBLEMS 

The fundamentals of plate theory and design discussed in this chapter so far cover 
the more likely areas of interest to mechanical engineers. This section will include 
two additional topics that can come up occasionally in design. They involve large 
deformation of rectangular plates and the ultimate strength of circular plates. 

The theoretical problem of large deflection of a rectangular plate has been the 
subject of numerous investigations, particularly during the past 50 years. Vari¬ 
ous solutions obtained have been expressed in terms of dimensionless parameters 
similar to those used in conjunction with circular plates. Many solutions have 
also been compared with experimental data during the various phases of research 



